Akt is a major angiogenic mediator downstream of the Ang1/Tie2 signaling pathway.
Tie2 and VEGF receptors (VEGFRs) are tyrosine kinases that play essential roles in angiogenesis. Activation of both receptors leads to the activation of Akt, an important mediator of cell survival and cell motility. In this study, we compared the role of Akt in Tie2-mediated versus VEGF-mediated endothelial cell (EC) survival and EC sprouting. Our data show that Akt is required and sufficient to mediate Ang1-induced EC survival in response to growth factor depletion. Blocking Akt function abolishes angiopoietin 1 (Ang1), a ligand for Tie2, mediated EC survival, and activating Akt rescues a Tie2 blockade-induced EC apoptosis. In contrast, activating Akt rescues EC apoptosis induced by a VEGF blockade, but interestingly, blocking Akt function has no effects on VEGF-induced EC survival, demonstrating that Akt is sufficient but not required for VEGF-mediated EC survival. In addition, we show that both Ang1 and VEGF induce EC sprouting in a three-dimensional collagen gel, which depends on the activation of Akt. Blocking Akt action inhibited EC sprouting induced by Ang1 or VEGF. Therefore, the data show that Akt is the primary mediator of Ang1-induced EC survival while multiple pathways are involved downstream of VEGF responsible for EC survival. However, Akt is required and sufficient to mediate the EC sprouting induced by both Ang1 and VEGF.